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Description 

BACKGROUND OF THE INVENTION * 

Field of the Invention 

The present invention relates to an electrophoresis 
apparatus, and more particularly, it relates to a two-di- 
mensional electrophoresis apparatus for making a two- 
dimensional electrophoresis with an one-dimensinal gel 
housing which stores an one-dimensional gel and an 
two-dimensional gel housing which stores a two-dimen- 
sional gel. 

Description of the Background Art 

In general, a two-dimensional electrophoresis 
method is carried out in the following procedure: First, 
an one-dimensional gel is formed in a glass tube, to 
make an one-dimensional electrophoresis in relation to 
a sample such as protein with the one-dimensional gel- 
Then, the one-dimensional gel, in which the sample is 
separated and fractionated through the one*dimension- 
al electrophoresis, is connected to a two-dimensional 
slab gel which is previously formed between two glass 
plates, to make a two-dimensional electrophoresis while 
transferring the sample fractions of the two-dimensional 
gel. 

In a conventional two-dimensional electrophoresis 
method, such electrophoresis steps are manually car- 
ried out by an operator. For example EP 0 393 478 turns 
to the problem of transferring a gel cylinder and disclos- 
es a composite product which comprises a cylindrically 
shaped gel and a multifilament thread extending 
through the length of said gel to provide projecting ends 
of said thread extending from opposite ends of said cyl- 
inder. However, it nevertheless takes great skill to han- 
dle the gels, while the respective operations are compli- 
cated. Therefore, it is difficult to improve reproducibility 
of separated images and separative power. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
two-dimensional electrophoresis apparatus which can 
improve reproducibility of separated images and sepa- 
rative power by enabling automatic implementation of a 
two-dimensional electrophoresis. 

The two-dimensional electrophoresis apparatus ac- 
cording to the present invention comprises a gel transfer 
means which comprises a grasping mechanism for 
grasping said one-dimensional gel housing, 

a moving mechanism for raising up the lower end 
of said one-dimensional gel housing to a position 
higher than the upper end of said two-dimensional 
gel housing and horizontally moving said one-di- 
mensional gel housing longitudinally along the up- 



per end of said two-dimensional gel, and 
an extrusion mechanism for extruding said one-di- 
mensional gel from said one-dimensional gel hous- 
ing at the same speed as said horizontal movement 
s of said one-dimensional gel housing induced by 
said moving mechanism. 

Since the gel transfer means according to the in- 
vention automatically transfers the first-dimensional gel 

10 from the first -dimensional gel housing to the end of the 
second-dimensional gel housing, reproducibility of sep- 
arated images and separative power are improved with 
no regard to the skill of an operator. 

The foregoing and other objects, features, aspects 

is and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front elevational view showing a two-di- 
mensional electrophoresis apparatus according to 
an embodiment of the present invention; 
25 Fig. 2 is a perspective view schematically showing 
the internal mechanism of the electrophoresis ap- 
paratus; 

Fig. 3 is a perspective view showing a principal part 
of the internal mechanism; 
30 Fig. 4 is a partially fragmented longitudinal sectional 
view showing a transcription part of the electro- 
phoresis apparatus; 

Fig. 5 is a schematic block diagram showing a con- 
trol part of the electrophoresis apparatus; 

35 Fig. 6 is a control flow chart thereof; 
Fig. 7 is a control flow chart thereof; 
Fig. 8 is a perspective view corresponding to Fig. 3, 
showing a state of the apparatus in its operation; 
Fig. 9 is a perspective view corresponding to Fig. 3, 

40 showing another state of the apparatus in its oper- 
ation; and 

Fig. 10 is a perspective view corresponding to Fig. 
3, showing still another state of the apparatus in its 
operation. 

45 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 shows a two-dimensional electrophoresis ap- 
paratus 1 according to an embodiment of the present 

50 invention. This two-dimensional electrophoresis appa- 
ratus 1 has an apparatus body 2, a control panel 3 which 
is arranged on the front surface of the apparatus body 
2, and a front door 4 which is arranged under the control 
panel 3. The front door 4 is openable, so that an operator 

55 can approach a mechanism which is arranged in the ap- 
paratus body 2. 

Fig. 2 shows the mechanism which is arranged in 
the apparatus body 2. Referring to Fig. 2, an one-dimen- 
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sional electrophoresis part 5 and a two-dimensional 
electrophoresis part 6 are arranged on this side of the 
apparatus 1 . A transcription part 7 is arranged above 
these electrophoresis parts 5 and 6. Further, an X-axis 
driving part 8 for driving the transcription part 7 in an X- 
axis direction (horizontal direction) and a Z-axis driving 
part 9 for driving the transcription part 7 in a Z-axis di- 
rection (vertical direction) are arranged on the other side 
of the apparatus 1 . The transcription part 7, the X-axis 
driving part 8 and the Z-axis driving part 9 form gel trans- 
fer means. 

The X-axis driving part 8 comprises a feed screw 
10 extending in the X-axis direction and a stepping mo- 
tor 11 for rotating and driving the feed screw 10. The 
feed screw 10 is fitted with a female screw part (not 
shown), which is provided on a base 12 of the Z-axis 
driving part 9. The Z-axis driving part 9 has a feed screw 
1 3 upwardly projecting from the base 1 2 and a stepping 
motor 1 4 for rotating and driving the feed screw 1 3. The 
feed screw 1 3 is fitted with a female screw part (not 
shown), which is provided on the transcription part 7. 

As shown in Fig. 3, the one-dimensional electro- 
phoresis part 5 has a housing 20 which is formed by a 
glass tube for storing an one-dimensional gel, a holder 
21 holding the upper end of the housing 20, an upper 
reservoir 22 which is fixed to the holder 21 , and a lower 
reservoir 23 receiving the lower end of the housing 20. 
The central portion of the housing 20 is enclosed with a 
temperature control block 24 which is controlled by a 
Peltier element. The upper and lower reservoirs 22 and 
23 are provided with upper and lower electrodes 25 and 
26 respectively. 

The two-dimensional electrophoresis part 6 has a 
housing 30 which is formed by a pair of glass plates 
holding a planarfy spread slab gel, an upper reservoir 
31 which is provided on the upper portion of the housing 
30, a lower reservoir 32 receiving the lower portion of 
the housing 30, and a clamp 33 enclosing the central 
portion of the housing 30. The clamp 33 is provided with 
a temperature control block 34, which is temperature- 
controlled by a Peltier element. The upper and lower 
reservoirs 31 and 32 are provided with upper and lower 
electrodes 35 and 36 respectively. The upper reservoir 
31 is further provided with a supply nozzle 37 for sup- 
plying an electrode liquid to the upper reservoir 31. 

Fig. 4 shows a structure which is provided in a frame 
40 of the transcription part 7. Referring to Fig. 4, the tran- 
scription part 7 is provided on its lower portion with a 
chuck 41 for grasping the upper reservoir 22 (Fig. 3). 
This chuck 41 is opened/closed by a stepping motor 43 
through a cam mechanism 42. Further, a vertically ex- 
tending gel extrusion rod 44 is arranged in the frame 40. 
An upper end of this rod 44 is fixed to a holding plate 
45, which is slidable with respect to a vertically extend- 
ing guide shaft 46 and tapped for being adapted for 
screwing to a vertically extending feed screw 47. The 
feed screw 47 is rotated and driven by a stepping motor 
48 which is arranged on the upper portion of the frame 



40, thereby vertically moving the holding plate 45. The 
lower portion of the rod 44 is inserted in a centering cy- 
lindrical member 49 which is provided on the lower end 
portion of the frame 40. The centering cylindrical mem- 
5 ber 49 is adapted to engage with the upper end portion 
of the housing 20 in operation of this apparatus 1 , to 
align center lines of the housing 20 and the gel extrusion 
rod 44 with each other. 

The frame 40 is further provided with a downwardly 
10 projecting discharge nozzle 50 on its lower portion. This 
discharge nozzle 50 is coupled to a suction mechanism 
(not shown) through a tube 51 . 

Fig. 5 schematically shows a control part 60 of the 
two-dimensional electrophoresis apparatus 1 . The con- 
15 trol part 60 includes a microcomputer which is formed 
by a CPU, a ROM, a RAM and the like. The control part 
60 is connected with various keys 61 which are arranged 
on the control panel 3 (Fig. 1), a display part 62 of an 
LCD, and a buzzer 63 for generating a warning sound. 
20 The control part 60 is also connected with the X-axis 
driving part 8 and the Z-axis driving part 9 shown in Fig. 
2, a chuck driving part 64 including the motor 43 shown 
in Fig. 4, and a rod driving part 65 including the motor 
48. The control part 60 is further connected with a pri- 
2S mary electrode liquid discharge part 66 including a suc- 
tion pump for discharging a primary electrode liquid 
through the discharge nozzle 50 (Fig. 4) etc., a second- 
ary electrode liquid supply part 67 including a supply 
pump for supplying a secondary electrode liquid from 
30 the supply nozzle 37 to the upper reservoir 31 etc., a 
primary voltage applying part 68 for applying a voltage 
across the electrodes 25 and 26 of the one-dimensional 
electrophoreis part 5, and a secondary voltage applying 
part 69 for applying a voltage across the electrodes 35 
35 and 36 of the two -dimensional electrophoresis part 6. 
The control part 60 is further connected with other input/ 
output parts such as control parts for the temperature 
control blocks 24 and 34. 

The operation of the two-dimensional electrophore- 
40 sis apparatus 1 is now described with reference to flow 
charts shown in Figs. 6 and 7. 

When the program is started, initialization is made 
at a step S1 of Fig. 6 to arrange the transcription part 7 
above the one-dimensional electrophoresis part 5 etc., 
45 and the process is advanced to a step S2. At the step 
S2, the operator operates the keys 61 of the control pan- 
el 3, to select an operation mode. For example, a de- 
sired electrophoresis mode is selected from modes of 
managing the electrophoresis state with time, with the 
so product of voltage and time, with the product of current 
and time, and with the product of power and time, and 
the process is advanced to a step S3. 

At the step S3, various processing conditions such 
as the processing time for the electrophoresis, the ap- 
55 plied voltage and the like are inputted through the con- 
trol panel 3. Then the process is advanced to a step S4, 
to wait for the operator pressing a start key. 

The operor opens the front door 4, to set the hous- 
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ing 20, storing a gel which contains a sample, in the one- 
dimensional electrophoresis part 5, and introduces elec- 
trode liquids into the reservoirs 22 and 23. The operator 
further sets the housing 30 storing a slab gel in the two- 
dimensional electrophoresis part 6, introduces an elec- 5 
trode liquid only into the lower reservoir 32, and stores 
a equilibrium liquid in the upper end portion of the hous- 
ing 30. When prescribed adjustment which is required 
for starting the electrophoresis is completed, the oper- 
ator inputs a start command through the control panel 10 
3. Upon receiving the start command, the process is ad- 
vanced from the step S4 to a step S5. 

At the step S5, an one-dimensional electrophoresis 
is executed on the basis of the processing mode and 
the processing conditions set at the steps S2 and S3, is 
After the one-dimensional electrophoresis is completed, 
the process is advanced to a step S6. At the step S6, 
the transcription part 7 is downwardly moved to insert 
the discharge nozzle 50 into the upper reservoir 22 of 
the first-dimensional electrophoresis part 5, as shown 20 
in Fig. 8. At a step S7, the electrode liquid is discharged 
from the upper reservoir 22 through the discharge noz- 
zle 50. Then the process is advanced to a step S8, to 
temporarily move up the transcription part 7. 

At a step S9, the chuck 41 is opened. At a step S1 0, 2$ 
the transcription part 7 is downwardly moved toward the 
one-dimensional electrophoresis part 5. At this time, the 
transcription part 7 is so downwardly moved that the 
centering cylindrical member 49 engages with the upper 
end portion of the housing 20 in the upper reservoir 22. 30 
When the cylindrical member 49 engages with the upper 
end portion of the housing 20, the gel extrusion rod 44 
is rendered concentric with the housing 20. 

At a step S11 , the chuck 41 is closed to grasp the 
upper reservoir 22. At a step S1 2, the transcription part 35 
7 is upwardly moved to move up the upper reservoir 22 
with the chuck 41 , so that the housing 20 is upwardly 
extracted from the temperature control block 24. When 
the housing 20 is completely extracted, the transcription 
part 7 is moved to a position above the two-dimensional 40 
electrophoresis part 6 at a step S1 3, as shown in Fig. 9. 

Then the process is advanced to a step S1 4, to start 
downward movement of the gel extrusion rod 44. Thus, 
the rod 44 is inserted in the housing 20, to start down- 
ward extrusion of the gel from the housing 20. At a step 45 
S15, the transcription part 7 is moved in the X-axis di- 
rection along-the housing 30. The distance of move- 
ment of the transcription part 7 along the X-axis direction 
coincides with the length of the gel extruded by the gel 
extrusion rod 44. Consequently, the gel completing the so 
one-dimensional electrophoresis is arranged on the up- 
per end portion of the housing 30. 

A step S16 is adapted to wait for completion of the 
gel extrusion started at the step S14 and the movement 
of the transcription part 7 in the X-axis direction started 55 
at the step S15. If a determination of yes is made at the 
step S16, the process is advanced to a step S1 7 shown 
in Fig. 7. At this time, the gel extruded from the housing 



20 is dipped in the equilibrium liquid which is stored in 
the upper end portion of the housing 30. Fig. 10 shows 
an operation state attained when a determination of yes 
is made at the step S16. 

At the step S17, the transcription part 7 is moved 
back to its initial position. At a step S1 8, the gel extrusion 
rod 44 is upwardly moved and extracted from the hous- 
ing 20. 

A step S1 9 is adapted to wait for completion of gel 
equilibrium with the equilibrium liquid on the housing 30 
of the two-dimensional electrophoresis part 6. When a 
determination is made on completion of such equilibri- 
um, the process is advanced to a step S20. At the step 
S20, the supply nozzle 37 supplies an electrode liquid 
into the upper reservoir 31 . At a step S21 , a prescribed 
voltage is applied across the electrodes 35 and 36, 
thereby executing a second-dimensional electrophore- 
sis. 

When the two-dimensional electrophoresis is com- 
pleted, the process is advanced to a step S22 to sound 
the buzzer 63 and display completion of the processing 
on the display part 62. Then the process is returned to 
the step S2 shown in Fig. 6. 

According to this embodiment, as hereinabove de- 
scribed, the transcription part 7 transfers the first-dimen- 
sional gel from the one-dimensional electrophoresis 
part 5 to the two-dimensional electrophoresis part 6 so 
that the two-dimensional electrophoresis is automatical- 
ly executed, whereby it is possible to save labor as well 
as to improve reproducibility of separated images and 
separative power with no regard to skillf ulness of the op- 
erator. 

When no equilibrium is carried out, the operator 
may previously introduce an electrode liquid into the up- 
per reservoir 31 of the two-dimensional electrophoresis 
part 6 in setting. In this case, it is possible to omit the 
supply nozzle 37 and the structure related thereto. 

The temperature control blocks 24 and 34 compris- 
ing Peltier elements may be omitted and the lower res- 
ervoirs 23 and 32 may be increased in size to dip the 
housings 20 and 30 in the electrode liquids which are 
contained in th reservoirs 23 and 32, thereby controlling 
temperatures thereof. In this case, a temperature con- 
trol part is used for adjusting the temperatures by circu- 
lating the electrode liquids contained in the lower reser- 
voirs 23 and 32. 

The two-dimensional electrophoresis apparatus ac- 
cording to the present invention comprises the gel trans- 
fer means for transferring the one-dimensional gel com- 
pletely electrophoresed by the one-dimensional electro- 
phoresis means from the one-dimensional gel housing 
to an end of the two-dimensional gel housing. According 
to the present invention, therefore, it is possible to au- 
tomatically transfer the one-dimensional gel, thereby 
improving reproducibility of separated images and sep- 
arative power with no regard to skillfulness of an oper- 
ator. 

Although the present invention has been described 
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and illustrated In detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the invention being 
limited by the terms of the appended claims. 



Claims 

1. A two-dimensional electrophoresis apparatus for 
making a two-dimensional electrophoresis using a 10 
one-dimensional gel housing storing a one-dimen- 
sional gel and a two-dimensional gel housing stor- 
ing a two-dimensional gel, said two-dimensional 
electrophoresis apparatus comprising: 

15 

one-dimensional electrophoresis means for 
making a one-dimensional electrophoresis of 
said one-dimensional gel; 
two-dimensional electrophoresis means for 
making a two-dimensional electrophoresis of 20 
said two-dimensional gel; and 
gel transfer means for transferring said one-di- 
mensional gel, being completeley electro- 
phoresed by said one-dimensional electro- 
phoresis means, from said one-dimensional gel 25 
. housing to one end of said two-dimensional gel 
housing, 

characterized in that 

said gel transfer means comprises: 30 



a vertically movable gel extrusion rod, 

a vertical mechanism for vertically moving said 

rod, and 

a centering member slidably supporting said 
rod for aligning center lines of said rod and said 
one-dimensional gel housing when said grasp- 
ing mechanism grasps said one-dimensional 
gel housing. 

4. A two-dimensional electrophoresis apparatus in ac- 
cordance with claim 3, wherein 

said vertical mechanism comprises: 
a tapped holder fixed to the upper end of said 
rod and supported to be movable along a ver- 
tical guide shaft, and 

a feed screw extending vertically, being adapt- 
ed for screwing into said tapped holder, and be- 
ing driven by a motor for vertically moving said 
holder. 

5. A two-dimensional electrophoresis apparatus in ac- 
cordance with claim 3, wherein 

said one-dimensional gel housing is a cylindri- 
cal glass tube, and 

said centering member is a cylindrical member 
whose inner diameter is equal to the outer di- 
ameter of said glass tube, so that said rod slides 
along its center. 



a grasping mechanism for grasping said one- 
dimensional gel housing, 
a moving mechanism for raising up the lower 
end of said one-dimensional gel housing to a 35 
position higher than the upper end of said two- 
dimensional gel housing and horizontally mov- 
ing said one-dimensional gel housing longitu- 
dinally along the upper end of said two-dimen- 
sional gel, and 40 
an extrusion mechanism for extruding said one- 
dimensional gel from said one-dimensional gel 
housing at the same speed as said horizontal 
movement of said one-dimensional gel housing 
induced by said moving mechanism. & 

2. A two-dimensional electrophoresis apparatus in ac- 
cordance with claim 1 , wherein 

the upper end portion of said one-dimensional gel 
housing is fixed to a upper reservoir containing an 50 
electrode liquid, and said grasping mechanism of 
said gel transfer means grasps said one-dimen- 
sional gel housing through said upper reservoir. 

3. A two-dimensional electrophoresis apparatus in ac- 55 
cordance with claim 1, wherein said extrusion 
mechanism comprises: 



6. A two-dimensional electrophoresis apparatus in ac- 
cordance with claim 2, wherein 
said gel transfer means comprises drain means for 
discharging said electrode liquid from said upper 
reservoir of said one-dimensional gel housing. 



Patentanspruche 

1 . Vorrichtung fur eine zweidimensionale Elektropho- 
rese zum Durchfuhren einer zweidimensionalen 
Elektrophorese unter Verwendung eines Gehauses 
fur ein eindimensionales Gel, das ein eindimensio- 
nales Gel aufnimmt, und eines Gehauses fur ein 
zweidimensionales Gel, das ein zweidimensionales 
Gel aufnimmt, wobei die Vorrichtung fur eine zwei- 
dimensionale Elektrophorese umfaGt: 

eine Einrichtung fur eine eindimensionale Elek- 
trophorese zum Durchfuhren einer eindimen- 
sionalen Elektrophorese des eindimensionalen 
Gels; 

eine Einrichtung fur eine zweidimensionale 
Elektrophorese zum Durchfuhren einer zweidi- 
mensionalen Elektrophorese des zweidimen- 
sionalen Gels; und eine Geluberfuhreinrich- 
tung zum Uberfuhren des eindimensionalen 
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Gels, das von der Einrichtung fur eine eindi- 
mensionale Elektrophorese vollstandig elektro- 
phoresiert ist, von dem Gehause fur ein eindi- 
mensionales Gel zu einer Seite des Gehauses 
fur ein zweidimensionales Gel, dadurch ge- 5 
kennzeichnet, daG 
die GeluberfOhreinrichtung umfaGt: 
einen Greifmechanismus zum Greifen des Ge- 
hauses fur ein eindimensionales Gel, 
einen Schiebemechanismus zum Anheben der to 
unteren Seite des Gehauses fur ein eindimen- 
sionales Gel zu einer Position, die hdher als die 
obere Seite des Gehauses fur ein zweidimen- 
sionales Gel ist, undhorizontalen Bewegen des 
Gehauses fur ein eindimensionales Gel in is 
Langsrichtung entlang der oberen Seite des 
zweidimensionalen Gels, und 
einen Extrusionsmechanismus zum Extrudie- 
ren des eindimensionalen Gels aus dem Ge- 
hause fur ein eindimensionales Gel mit dersel- 20 
ben Geschwindigkeit wie die von dem Schiebe- 
mechanismus eingeleitete horizontale Bewe- 
gung des Gehauses fur ein eindimensionales 
Gel. 

25 

Vorrichtung fur eine zweidimensionaie Elektropho- 
rese nach Anspruch 1, dadurch gekennzeichnet, 
daG der oberseitige Abschnitt des Gehauses fur ein 
eindimensionales Gel an einem oberen Behalter 
befestigt ist, der eine ElektrodenflOssigkeit enthalt, 30 
und der Greifmechanismus der GeluberfOhreinrich- 
tung das Gehause fur ein eindimensionales Gel 
uber den oberen Behalter greift. 

Vorrichtung fur eine zweidimensionaie Elektropho- 35 
rese nach Anspruch 1, dadurch gekennzeichnet, 
daG der Extrusionsmechanismus umfaGt: 

eine vertikal bewegbare Gelextrusionsstange, 
einen vertikalen Mechanismus zum vertikalen *o 
Bewegen der Stange, und 
ein die Stange gleitfahig haltendes Zentrierele- 
ment zum Ausrichten der Mittellinien der Stan- 
ge und des Gehauses fur ein eindimensionales 
Gel, wenn der Greifmechanismus das Gehau- <s 
se fur ein eindimensionales Gel greift. 

Vorrichtung fur eine zweidimensionaie Elektropho- 
rese nach Anspruch 3, dadurch gekennzeichnet, 
daG der vertikale Mechanismus umfaGt: so 
einen mit einem Innengewinde versehenen Halter, 
der an dem oberen Ende der Stange befestigt ist 
und gehalten wird, urn entlang einer vertikalen FGh- 
rungsachse bewegbar zu sein, und eine sich verti- 
kal erstreckende Vorschubspindel, die in den mit ei- 55 
nem Innengewinde versehenen Halter schraubbar 
ist und von einem Motor zum vertikalen Bewegen 
des Halters angetrieben wird. 



5. Vorrichtung fur eine zweidimensionaie Elektropho- 
rese nach Anspruch 3, dadurch gekennzeichnet, 
daG das Gehause fur ein eindimensionales Gel ein 
zylindrisches Glasrohr ist und das Zentrierelement 
ein zylindrisches Element ist, dessen Innendurch- 
messer gleich dem AuGendurchmesser des Glas- 
rohres ist, so daG die Stange entlang seiner Mine 
gleitet. 

6. Vorrichtung fur eine zweidimensionaie Elektropho- 
rese nach Anspruch 2, dadurch gekennzeichnet, 
daG die GeluberfOhreinrichtung eine AblaGeinrich- 
tung zum Ablassen der Elektrodenflussigkeit aus 
dem oberen Behalter des Gehauses fur ein eindi- 
mensionales Gel umfaGt. 



Revendications 

1. Appareil d'electrophorese bidimensionnelle pour 
I'execution d'une Slectrophorese bidimensionnelle 
au moyen d'une botte a gel unidimensionnel emma- 
gasinant un gel unidimensionnel et d'une boTte a gel 
bidimensionnel emmagasinant un gel bidimension- 
nel, cet appareil d'electrophorese bidimensionnelle 
comprenant : 

un moyen d'electrophorese unidimensionnelle pour 
I'execution d'une elect rophorese unidimensionnelle 
dugel unidimensionnel, un moyen d'electrophorese 
bidimensionnelle pour l'ex6cution d'une electropho- 
rese bidimensionnelle du gel bidimensionnel, et un 
moyen de transfert de gel pour le transfert du gel 
unidimensionnel completement 6lectrophores6 par 
le moyen d'electrophorese unidimensionnelle de la 
boTte a gel unidimensionnel a une extremite de la 
boite a gel bidimensionnel, 
caracte>ise" par le fait que 
le moyen de transfert de gel comprend : 

un mScanisme de saisie de la boite a gel uni- 
dimensionnel, 

un mScanisme de mouvement pour faire mon- 
ter I'extr6mite interieure de la boTte a gel unidi- 
mensionnel a une position plus haute que i'ex- 
trSmite* supSrieure de la boTte a gel bidimen- 
sionnel et dSpIacer horizontal ement la boite a 
gel unidimensionnel longitudinalement le long 
de I'extremite superieure de la boite a gel bidi- 
mensionnel, et 

un mecanisme d'extrusion pour extruder le gel 
unidimensionnel de la boite a gel unidimen- 
sionnel a la Vitesse du mouvement horizontal 
de la boTte a gel unidimensionnel produit par le 
mecanisme de mouvement. 

2. Appareil d'electrophorese bidimensionnelle selon 
la revendication 1 , dans lequel 

la partie d'extr6mit6 superieure de la boite a gel uni- 
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dimensionnel est fixee a un reservoir sup6rieur con- 
tenant un liquide electrode, et le mecanisme de sai- 
sie du moyen de transfert de gel saisit la boite a gel 
unidimensionnel a travers ce reservoir superieur. 

5 

3. Appareil d'electrophorese bidimensionnelle selon 
la revendication 1, dans lequel le mecanisme d'ex- 
trusion comprend : 

une tige d'extrusion de gel mobile verticale- io 
ment, 

un mecanisme vertical pour mouvoir verticale- 
ment cette tige, et 

un element de centrage supportant en coulis- 
sement cette tige pour aligner les axes de cette '5 
tige et de la boTte a gel unidimensionnel lorsque 
le mecanisme de saisie saisit la botte a gel uni- 
dimensionnel. 

4. Appareil d'electrophorese bidimensionnelle selon 20 
la revendication 3, dans lequel !e mecanisme verti- 
cal comprend : 

un support taraude fixe a I'extremitd sup6rieure 
de la tige et supports pour §tre mobile le long 25 
d'un arbre vertical de guidage, et 
une vis d'avance s'6tendant verticalement, faite 
pour se visser dans le support taraude et en- 
trainee par un moteur pour mouvoir verticale- 
ment le support. 30 

5. Appareil d'electrophorese bidimensionnelle selon 
la revendication 3, dans lequel 

la boTte a gel unidimensionnel est un tube cy- 35 
lindrique en verre, et 

Tenement de centrage est un element cylindri- 
que dont le diametre interieur est egal au dia- 
metre exterieur du tube en verre, de sorte que 
ia tige coulisse le long de son axe. *o 

6. Appareil d'electrophorese bidimensionnelle selon 
la revendication 2, dans lequel 

le moyen de transfert de gel comprend un moyen 
d'ecoulement pour la dScharge du liquide 6lectrode 45 
du reservoir supdrieur de la boTte a gel unidimen- 
sionnel. 
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